Ovarian anaplastic ependymoma is a rare gynecologic malignancy. Owing to its rarity, treatment is challenging. Unilateral ovarian ependymoma was found during laparoscopy in a 19-year-old woman. After cytoreductive surgery, three cycles of bleomycin, etoposide, and cisplatin were administered. Four years after chemotherapy, the patient experienced relapse. After the secondary cytoreductive surgery, no further treatment was performed. She is in good condition, ~19 months after secondary cytoreductive surgery using hormone-replacement therapy without chemotherapy. Some cases of ovarian ependymoma can be treated with surgery alone without chemotherapy and the outcome has been satisfying. Choosing treatment based on malignant ovarian germ cell tumors may be not optimal. Therefore, we suggest individualized treatment for ovarian ependymoma.
Introduction
Ovarian ependymoma is a rare malignancy. According to the classification of tumors of female reproductive organs, ovarian ependymoma falls under the neuroectodermal tumors category, which includes monodermal teratomas and somatic-type tumors arising from a dermoid cyst.
The treatment of extra-axial ependymomas has largely revolved around treatment modalities designed for malignant ovarian germ cell tumors, including surgical debulking followed by adjuvant chemotherapy. In this report, we describe the case of a 19-year-old girl with recurrent ovarian ependymoma treated with cytoreductive surgery, without chemotherapy.
Case summary
The local Institution Review Board has assessed this manuscript and given Institution Review Board exemption. The patient has given written informed consent for the inclusion of material pertaining to herself, and she acknowledged that she cannot be identified via the article. A 19-year-old girl, with a complaint of acute lower abdominal pain, was admitted to our institution in March 2012. Ultrasound identified pelvic masses, and the possibility of an ovarian mass torsion was not excluded. Laparoscopic surgery led to the finding of a right ovarian cyst (diameter: 10 cm), a purple-black mass (diameter: 10 cm) with a pedicle to the uterus-rectum-fossa, and miliary nodules on the surface of the sigmoid colon. During emergent operation at our hospital, a frozen section could not be performed to determine diagnosis. The right ovarian cyst and the purple-black mass were removed. 
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Yuan et al of the Central Nervous System, revised fourth edition). An immunohistochemical analysis revealed negative cytokeratin 5.2 (CAM 5.2), negative cytokeratin 7 (CK 7), partially positive glial fibrillary acidic protein (GFAP), and partially positive nestin. The serum CA125 level was 12,572.7 U/mL preoperatively; postoperatively, it returned to normal.
After approval was given by the gynecologic tumor board of our hospital, in April 2012, the patient underwent a second laparoscopy. The operative findings included a solid mass on the surface of the right ovary (diameter: 2 cm); multiple miliary nodules (diameter: 0.5-0.8 cm) on the surface of the vesical peritoneal reflection, posterior cul-de-sac, sigmoid colon, and peritoneum; and a smooth left ovary without papilla. A tissue biopsy of the left ovarian tissue was performed, and intraoperative frozen sections revealed ependymoma. However, the possibility of carcinoma was not excluded. Because both ovaries were involved, fertility could not be spared. After converting to an open laparotomy, cytoreductive surgery was performed, including bilateral salpingo-oophorectomy, hysterectomy, omentectomy, appendectomy, lymphadenectomy of the pelvic and paraaortic lymph nodes, and resection of other lesions. No residual disease was noted after debulking. The postoperative pathologic test revealed ependymoma with active growth (WHO tumor grade II-III), involving both ovaries and the serous membrane of the left fallopian tube, bladder, uterusrectum-fossa, sigmoid colon, appendix, and peritoneum. An immunohistochemical analysis revealed negative CAM 5.2, partially positive GFAP, Ki-67 (20%), positive nestin, and partially positive p53. A further specific immunohistochemical analysis revealed negative periodic acid-Schiff staining and negative reticular fiber staining. The pathologic stage was IIIa. Three cycles of chemotherapy, including 
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Ovarian ependymoma: treatment experience bleomycin, etoposide, cisplatin 30 mg/m 2 , intravenous drip, d1-3+ etoposide 100 mg/m 2 , intravenous drip, d1-3+ bleomycin 15 mg/m 2 , intramuscular, d1-2, were administered postoperatively. The latest chemotherapy cycle was administered in June 2012. After complete remission, the patient was regularly followed up as an outpatient. The serum CA125 level was obtained, and ultrasonography of the pelvis and abdomen was performed at each follow-up visit. To relieve peri-menopausal syndrome, tibolone (1.25 mg every day) was administered orally for 3 years until October 2015. For skin rashes related to tibolone, oral administration of estradiol valerate (1 mg once a day) was started.
In October 2016, 4 years after chemotherapy, the ultrasound revealed multiple pelvic cystic and solid masses, with a normal serum CA125 level. In November 2016, positron emission tomography-computed tomography scan revealed multiple hypermetabolic cystic and solid masses in front of the rectum and near the left iliac vessel (maximum diameter: 5 cm; Figure 1 ). In November 2016, secondary cytoreductive surgery was performed. The operative findings included five cystic and solid masses (diameter: 1-5 cm) in the uterusrectum-fossa (Figures 2 and 3) , multiple neoplastic nodules (diameter: 1-3 mm) on the surface of the sigmoid colon, multiple cobblestone-like masses on the serous membrane of the rectum, and three small neoplastic nodules (diameter: 1-3 mm) on the anterior abdominal wall. At completion of this surgery, residual nodules (diameter: 1-3 mm) were observed on the surface of the sigmoid colon and rectum. Immunohistochemical analysis revealed positive GFAP, positive nestin, partially positive S100, positive vimentin, negative CK7, negative etoposide/methotrexate/actinomycin, estrogen (ER) weakly positive at 60%, Ki-67 (index 25%), progesterone (PR) moderately positive at 60%, and locally positive S-100. Another specific immunohistochemical analysis revealed negative periodic acid-Schiff staining and negative reticular fiber staining. The patient refused to receive adjuvant chemotherapy or hormonotherapy. Being counseled on the risk of recurrence, patient chose to be under close follow-up. Serum CA125 level evaluation and ultrasound were performed for monitoring the tumor. To relieve peri-menopausal syndrome, tibolone (2.5 mg every day) was administered orally. The patient was well and without relapse ~19 months after surgery.
Discussion
Traditionally, ependymomas are thought to originate from the neuroectodermal tissue, most commonly from the spinal tissue or in the cranium. However, in rare circumstances, these tumors can proliferate outside the central nervous system. It has been hypothesized that ependymomas in the pelvis can arise from the pluripotent stem cells of Mullerian origin or from an established ovarian teratoma. The primary treatment strategy for MOGCT is surgery and BEP therapy. With regard to the fertility-sparing surgery for malignant germ cell tumors, biopsies should not be performed if the contralateral ovary appears normal, given that these tumors are usually unilateral. 3 Nevertheless, during the initial surgery for the present case, although the left ovary was smooth and without papillary nodules, biopsy results revealed microscopic lesions. Moreover, because of the rarity of ovarian ependyma, the safety of fertility-sparing surgery is unclear. Furthermore, whether a systematic biopsy of the remaining ovary needs to be performed remains to be clarified.
A review of previous reports about treatment is summarized in Table 1 . BEP therapy has been used as the standard chemotherapeutic treatment for testicular and ovarian MOGCT and has been reported to significantly improve the outcome. In the present report, our patient was administered three courses of BEP after the first cytoreductive surgery. 
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OncoTargets and Therapy is an international, peer-reviewed, open access journal focusing on the pathological basis of all cancers, potential targets for therapy and treatment protocols employed to improve the management of cancer patients. The journal also focuses on the impact of management programs and new therapeutic agents and protocols on patient perspectives such as quality of life, adherence and satisfaction. The manuscript management system is completely online and includes a very quick and fair peer-review system, which is all easy to use. After undergoing secondary cytoreductive surgery because of relapse, she did not receive any treatment and is doing well without second relapse. This outcome is consistent with that of a previous report, in which the patient did not receive further treatment after operation and was well. 4 Some reports have demonstrated that ER and PR are localized in central nervous system tumors. Ependymomas are spinal tumors with the highest incidence of cytosol ER both in male and female patients. 5 Some cases of recurrent ependymoma have been shown to respond to tamoxifen. 6, 7 One case recurred while the patient was receiving ER and PR replacement therapy after oophorectomy, and a cytosolic assay of the recurrent tumor yielded results that were positive for both ER and PR receptors. Consequently, authors suggested that ER replacement therapy after castration stimulates viable malignant ependymal cells to proliferate, and that antiestrogens such as tamoxifen can be used postoperatively. 8 Furthermore, some studies have demonstrated antiestrogens' role in the treatment of ovarian or pelvic ependymoma. 4, 9 However, the International Menopause Society statement does not mention whether ependymoma is a contradiction for hormone replacement therapy or not. 10 Strong positive staining results were observed for ER and PR receptors, in reported cases. 4, 9 Our patient was administered hormone replacement therapy because of serious peri-menopausal syndrome, and her staining results revealed slightly positive ER and moderately positive PR receptors.
Further studies are required to investigate whether a systematic biopsy of the remaining ovary should be performed for the fertility-sparing surgery, to evaluate the efficacy of BEP therapy for patients with ovarian ependymoma and to assess whether hormone replacement therapy should be administered to patients with weak ER and PR staining results.
